ABSTRACT: Literature examining social activity levels and depression in older adulthood has grown rapidly over the past decade in the hope it may lead to effective preventative or treatment options. To provide an update on this rapidly developing field, this article briefly reviews recent (2010-present) results reported in observational studies, randomized controlled trials (RCTs), and a meta-analysis examining social activity and depression in older adults. A total of 13 recent observational studies suggest small-to medium-strength relationships between social activity and depression in older adults, as does a recent meta-analysis. However, RCTs suggest little effect of social activities on depression status during the intervention, but possibly a small benefit at three-month follow-up. Additional studies are required to further examine the specific features of depression (eg mood, self-worth) related to social activity and whether an effect of social activity on depression in older adults exists beyond alternative explanations for the relationship (eg an effect of depression on social activity).
Introduction
The impact of depression in older adulthood is extensive-it is associated with considerable patient and caregiver burden, substantial public health costs, and an increased risk of vascular dementia and Alzheimer's disease. 1, 2 These and other adverse consequences associated with depression have prompted recent research efforts on treatment and prevention options for elderly populations. A range of strategies continue to be examined, [3] [4] [5] though the relationship between loneliness and depression status in older adults 6, 7 suggests social activities may provide a particularly useful avenue for alleviating or preventing depression in this population. To draw further attention to this important and rapidly developing subject, the following article briefly reviews the most recent (2010-present) observational (cross-sectional and longitudinal), randomized controlled trial (RCT), and meta-analytic results pertaining to social activity and depression in older adults, and discusses some recent key issues in the literature.
Observational Studies
Nine recent cross-sectional studies continue to support the existence of a relationship between social activity and depression (see Table 1 ), such that higher levels of social activity are associated with lower levels of depression. [8] [9] [10] [11] [12] [13] [14] [15] [16] This relationship transpires despite differences between studies in how depression and social activity are operationalized. For recent studies reporting zero-order relationships between depression and social activity (or that provide the data necessary for calculating them), group differences and correlations suggest consistent, small-to medium-sized effects. [8] [9] [10] 12, [14] [15] [16] Of course, such results do not signify the existence of a causal relationship between social activity and depression but the consistency of the relationships reported continues to support the possibility of viable treatment or preventative approaches.
These recent cross-sectional studies vary considerably with regard to how social activity was measured (see Table 1 ). Three studies utilized subjective reports of degree of time points, [26] [27] [28] [29] again with small to medium effect sizes (see Table 2 ). In addition, two of these longitudinal studies reported that changes in social activity levels were followed by changes in depression severity, 26, 27 such that increases in social activity were accompanied by a (small) decrease in depression severity. While the findings reported in these studies are still based on observational data, they hint at the possibility of an effect of social activity on depression.
As with recent cross-sectional research, all four recent longitudinal studies utilized different measures of social activity. Two studies used simple self-report measures of involvement in social activities, one via a four-point Likert scale pertaining to degree of involvement 28 and the other as a dichotomous yes or no response. 29 A third study measured participation in social activity using three methods, 27 including self-reports of involvement in various activities (ie hobby clubs, religious affiliations, political groups, retirement activities, and volunteer groups) and how long they had been involved in them. A third measure was also used that categorized participants into one of five groups (ie continued participation during the study, ceased participation during the study, initiated participation during the study, never participated during the study, or dropped out of the study). A fourth study 26 assessed social activity participation using the Index of Social Engagement (ISE), 30 a six-item scale that provides a measure of the extent of involvement in social activities. Again, no clear differences in the strength of the relationship between social activity and depression were observed according to the method used to assess social activity.
For measures of depression, three of the longitudinal studies [27] [28] [29] utilized the CES-D 22 and one study 26 used the Depression Rating Scale (DRS). 31 The DRS is a less widely used measure of depression than the CES-D and exhibits involvement in social activities, two using a four-point Likert scale 10, 13 and one using self-reports of involvement versus no involvement. 8 The remaining six studies all assessed social activity using different methods. Three used previously established measures of social activity, 11, 12, 16 namely Lubben's Social Network Scale, 17 the Social Network Index, 18 and Duke's Social Support Index. 19 One study used a range of measures derived from subjective reports of relationship quality with friends, family, and the participant's spouse. 14 Another used a composite score derived from Likert-scale responses pertaining to religious activities, social gatherings, senior centre participation, leisure and sporting activities, volunteer activities, and educational activities. 9 The final cross-sectional study measured social activity by the number of people in the participant's network with whom they maintained regular contact. 15 With regard to depression measures, there was much greater consistency among the cross-sectional studies. All nine utilized a previously established measure of depression severity. Of the nine studies, six [8] [9] [10] 12, 14, 15 used the Center for Epidemiologic Studies-Depression Scale (CES-D), a widely used, valid, and reliable measure of depression severity. [20] [21] [22] Two studies 11,13 used the Geriatric Depression Scale-Short Form (GDS-SF), another valid and reliable measure of depression severity. 23, 24 One final study 16 used the Montgomery-Åsberg Depression Rating Scale (MAD-RS) 25 to assess depression severity. No clear differences in effect sizes (for those available or that could be calculated) were evident for studies utilizing different measures of depression severity.
Four recent longitudinal studies on older adults also suggest that those who are more socially active tend to exhibit fewer or less severe symptoms of depression at later interventions might only serve to reduce feelings of loneliness (which plays an important role in depression in older adults) 13 when relationships between participants are maintained beyond social interactions organized in accordance with the research. It is reasonable to assume that continued interactions with other people would do more to curb loneliness and increase self-esteem if it was willingly planned, rather than obliged to satisfy the needs of a research project.
The effect of social activities on depression was also supported in a recently published meta-analytic review 4 (which included one of the RCTs discussed earlier). 36 The meta-analysis reported that social activities lead to the greatest (and only significant) reduction in depression severity (standard mean difference = -0. , P = 0.24) failed to impact significantly on depression in older adults. However, despite the quality of the social activity intervention studies reviewed in the meta-analysis, the results were based on only two studies and 194 participants, and so should be interpreted with some caution. Still, these results offer support for the notion that social activity interventions may be of some use for alleviating depression in older adulthood.
Key Issues
Despite a wide range of different methodologies and analytic approaches across a relatively small number of studies, recent literature examining the link between social activity and depression severity provides quite a consistent picture of their association. Despite samples across observational studies differing with regard to nationality, immigration status, age, and living arrangements, results almost invariably suggest that social activity is associated with depression severity. However, based on the results of RCTs, this association appears not to some problems with its psychometric properties. 31, 32 Despite the use of two different measures of depression, results from all four longitudinal studies consistently suggested that higher levels of social activity were associated with lower levels of depression at later time points.
RCTs and Meta-analyses
Perhaps the highest quality piece of research conducted rec ently was an RCT examining the effect of a senior center group program (designed to increase social support) on depressive symptoms in older adults. 33 The intervention involved weekly three-hour meetings over a 12-month period that addressed the topics of depression, loneliness, and isolation as well as a physical training program and a self-help group that discussed topics such as safety, social relations, aging, and humor. The control group continued daily activities as per normal and was offered the same services as those for the intervention group after 12 months. The study assessed scores on the Oslo-3 Social Support Scale 34 (OSS-3) and Beck Depression Inventory 35 (BDI) in both control and intervention groups before and after the 12-month intervention. The study reported small, comparable increases in OSS-3 scores in both the intervention (Cohen's d = 0.12) and control groups, but this did not translate to reductions in BDI scores (negligible increases in BDI scores were observed in both groups).
Interestingly, an earlier RCT 36 reported almost identical results from pre-to post-intervention for the effect of a different social activity intervention on depressive symptoms (assessed via the GDS). 37 For this earlier study, the intervention group (which involved teaching English language skills to English-as-a-second-language students) also showed a trivial increase in depression severity from pre-to post-intervention. However, this earlier RCT reported a reduction in depression severity in the three months after the intervention ceased. 36 Thus, it may be the case that such social activity interventions take time to reduce depression severity or that such interventions are only effective if relationships are maintained between participants beyond completion of the study (this was not monitored in either of the RCTs). That is, social activity providing a forum for people with depression to engage in social activities (in the hope that it may alleviate symptoms) may in fact worsen depression severity in some participants (ie in those interacting with participants with greater depression severity than themselves). Besides the obvious risk for individuals, this would have important implications for the results of empirical studies examining the relationship between social activity and depression. Indeed, it may partially explain why RCTs 33, 36 have found social activities to exhibit little or no effect on depression severity during the intervention period-perhaps gains from interventions are partially negated by the "spread" of depressive symptoms among participants.
Finally, consideration should also be given to formally defining the concept of social activity and to developing measures designed to assess it. Currently, there are few validated assessments of social activity available. A range of formal and informal measures of social activity continue to be utilized across observational studies, though no gold standard measure has been identified to date and few measures, if any, have undergone rigorous psychometric testing. Without a clear definition of social activity or a gold standard measure of it, it will remain difficult to draw comparisons between results obtained across observational studies. Furthermore, a clear definition of social activity will help to guide interventions utilized in RCTs.
Summary
The relationship between social activities and depression severity in older adulthood remains an important topic, both on an individual level and a public health level. Recent observational studies examining the link between social activity and depression severity suggest small-to medium-strength relationships between them. Results from RCTs, however, suggest social activity interventions do little to reduce depression severity over the course of the intervention, suggesting the relationship detected in observational studies might be attributable to the effect of depression on social activities or one or more underlying variables (eg personality characteristics) influencing both. Despite RCTs finding no effect of social activity on depression from pre-to post-intervention, one RCT that assessed depression severity three months following cessation of the intervention found reductions in depression severity at this point. In addition, a recent metaanalysis reported an effect of social activity on depression in two studies. Such results support continued research efforts into social activity and depression, particularly RCTs to rule out alternative explanations for the association between them. In addition, further studies are required to examine what specific aspects of depression are related to social activities and what impact, if any, the "spread" of depression plays in research outcomes. Finally, consideration should be given to formally defining social activity and developing psychometrically validated measures of it.
be the result of a direct effect of social activity on depression severity, given the lack of effect of social activity interventions on depression severity. In contrast, a recent meta-analysis suggests social activity interventions are an effective method for improving depression outcomes among elderly populations, suggesting a need for additional RCTs before drawing any firm conclusions about the effect of social activity on depression status or severity.
Indeed, from a treatment and prevention perspective, the most notable limitation with recent literature on social activity and depression in older adults is the small number of empirical studies able to examine causality. Several observational studies continue to support the presence of a relationship between social activity and depression, yet these studies cannot discount (1) the effect of depression severity on social activity or (2) the effect of one or more underlying moderator variables on both. Extraversion, for example, is negatively associated with depression 38 and positively associated with participation in social activities, 39 and as a result will engender a relationship between social activities and depression even in the absence of a causal relationship between them. For this reason, further RCTs are required to investigate the effect of social activities on depression severity rather than observational studies that simply observe the strength of the relationship between them.
As well as additional RCTs to examine the effect of social activity on depression, further research is also required to explore what particular aspects of depression are influenced by social activities. That is, do social activities have an effect on mood, sleep quality, fatigue, self-worth, suicidality, relevant neurotransmitters (eg dopamine or serotonin), or other important features associated with depression? Studies have found that older adults with better social networks tend to have higher levels of self-esteem, 40 and are less likely to attempt suicide, 41 although additional studies are required to further examine the intricacies of these relationships. Such studies will provide valuable data for guiding the design of preventative programs. Alternatively, the relationship between social activities and depression may be better accounted for via a range of other factors. For example, a recent study found loneliness mediated the relationship between social activity and depression, 13 suggesting interventions that are able to establish enduring relationships between participants may provide an effective method for preventing depression or for limiting its severity beyond the intervention.
A third important issue that recently emerged in the depression literature is the notion that depression may "spread" from person-to-person within social groups (ie among friends, co-workers, siblings, spouses, and neighbors). 42 The study found that depression severity in one individual was associated with depression severity in the person's social networks and that the more distant the relationship, the weaker the association. This finding has important implications for studies examining social activities and depression. It suggests that, although more socially active older adults tend to exhibit fewer or less severe symptoms of depression,
